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RISER SYSTEM 

Th is invention relates to a riser system for connecting 
a floating surface installation to a pipeline on the seabed. 
0 Taction vessels and floating production p atforms 
I n^d for operation under harsh weather conditions, the 
5 Tece sarv rise P rs represent rather critical elements in the 
system Here there may be a guestion of risers for produc- 
tion oi inaction in connection with -ells at the seabed. 
Z fact that such risers are critica! elements are prl- 
•i^due to wave-induced movements to which the surface 
10 "Elation is subjected. At a typical water depth of e.g. 
: " hese movements can be of an order of magnitude . SO m 

Mcallv and + 50 m horisontally. At the greater water 
vertically ana - o laraer in particular the 

depth the excursions can be still larger, in p 

is horisontal movements. 

Traditionally three methods have been used in 
ti ng to obtain control of the wave-induced movements, namely 

the following: .. , risers of 

j ^=-ehre«;sed vertica 1 risert> UJ - 
^ There are employed pre-stressea ve 

20 sreel with a heave compensator at the suspension point on 
the surface installation. A practical ^"'"V"^ 
method is represented by the maximum stroxe of the heave 

C b rTere r are employed flexible risers arranged in a 
25 suitabel manner by means of buoyancy elements. The exlble 
risers employed here are expensive and have practical 
limitations related to pressures and temperatures occuring. 
At Ce Resent time there are also efforts made in Intro- 
At vuc F ornai'i to these flexible 

ducing titanium tubes as an alternative to 

30 pipe structures, e.g. the so-called Coflexip tubes. 

c) For platforms having small movements, i.e. being 
installed in offshore regions having favourable climatic 
renditions, there are employed steel risers hanging in a J- 

35 """^Particularly reference is also made to Norwegian 
. V »1 152 599 and 153.601. as well as Norwegian 
^-S^- 3,-1,91 and besides British patent 
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publication 2.206. 144 The i a4 .«. 

uo.i*^. The latter patent publication 
responds substantially to t-h- -, P«""cation cor- 

b) above The two u acc °^^ to item 

bridaH'v , N ° rWegian Patents Ascribe solutions with 

brxdge-l lke frames running at a slope downwards between the 
5 lower end of risers and pipeline terminations at the seabed 
xncludxng in part rotateable connections or joints for 
attend to tne wave . induced novements me J o ^ l°l 

These known solutions lead t-o y-^K 
by a combmatxon of novel and speclftc feat „ res 

vLtL e al place in a relatively rl9id and ~ lly 9 

acapte JT' l0Uer ° f " MCh dUr1 " 9 

s«^d „ n0rma " y " 3 diSt *"" ">°- the 

seabed and a connecting unit being at one hand rigidly 

connected to the lower end o f the riser and being It the 

other hand rigidly connected to the end of the pipeline th 

angle between the first and the second rigid connectlon'to 

the connects unit, being substantially equal to 90° 

A mam point in this solution is that the riser ' 

elements themselves, i.e. the riser and the seabed pipeline 

respectxvely, by elastic deformation contribute to LL„g 

Possxble the intended freedom of movement, as will be lore 

closely explained in the following description. The con 

ends ol Z 3Un " i0n ~ *<*™=tio„ between the 

ends of the riser and the pipeline, constitutes a very 
compact and simple structure without any mutually moveabie 

in the following description with reference to the 
draw lng s, the invention as well as further particular fea- 
tures and advantages thereof, will be explained more c "ely 
in relation to exemplary embodiments. 

The drawings show: 
Fig. 1 a schematic and simplified elevation view of an 
embodiment of the riser system according to the 
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. 2 nnSTU^-tic U^ration of changes in the 
2 riS er configuration due to wave-induced — , 
Fiq 3 a vertical section and .ore in detail a pestle 
9 ' eK.bodi.ent of the actual connecting unit and 

. , In schematic elevation view an embodiment having 
Fl9 - several risers and severe! connecting units ar- 

ranged in a form of common frame. 
Fi c 1 shows a surface installation or platform 10 
I the sea surface 2 with a certain water depth 
> floating at the sea surtax plat- 
t , h . seabed 1. From a suspension point 11 at tne p 
,o Lere is suspended a vertical riser S being con- 
£ ° r : i ro the end Of a pipeline 20 lying at the seabed 1 and 
nected to trie en" w ^ . , - fiqure of 

extending outwards to the right-hand side of fig 

5 drawings. pipeline 20 there is 

For connecting the rise the mechanical 

provided a connecting unit 7 serving to 

oining and the fluid connection betwee, , ser ^ 
Une ao. Besides connecting un t 7 s ^ ^ a 
!0 larq e weight in o£ the sys tem. accordingly 

tensional force auri g „„ rtiC al position in the 

riser 5 will assume a generally vertical p = 

water. Moreover it is important th « ^nlt ^ tne 
ls so adjusted together with ^ — - ' 

25 latter during operation is normall ^ located ^ ^ 

30 s is Seated at «, and shall in principle be a rigid _ 

•n kd cpen more in detail rroro r j.^ 
joint, as will be seen mo ^ pipeline 

applies to a rigid connection 7B betwe ^ ^ 

20 r T^^ZTJ^TZ Tigid connections 7. 
bend, so that tne angx obvious 

35 and 7B will be fright angle, but this 

that this does not have to he circumst ances. 
can be adjusted somewhat according to the cm 
can ne <»«j , po o is preferred, m view 

However an angle of approximately 90 is p 
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of the installation of the system and possible, 

as well as the possibility that connec / S y ' 

tionaliy can come into contact with or enl 

the seabed 1. This however is hi LlL " 
5 i„. t ,i,, t . ot desl red in most of these 

installations. On the other hand and as alreadv • » 

connecting unit 7 is adapted to rest !h indicated. 

installation of the system. i„ pSsl^;^ 

connected thereto before its bei™ pipellne 20 

cx^e its £>emg suspended at- i-k« t 

end of riser 5. In this situation it is 7 n L 
0 connects unit 7 is designed as a Le or th " • 

a downwardly faoing engagement surfaL 8 Li ' 
extended or enlarged in comparison t T^ZJT™'* 
confining surfaces of the unit Th„ fining exterior 

7 are preferably so chosenTnat the ^LT^T ■ ' ^ 

stress and strain involved during ior,„*- 

riser system. The main structure of "T^ ° f the 
upon steel and/or concrete. 

Position. T hen e.g. by ^l^Z tuL is erected 
brought into the vertical position wit-h v. ted and 

to unit 7 which heforehand'has IZ ZZZITZ^ ^ 
Pipeline 20. rinally the upper end of rislr 5 is V 
at platform 10. Another method of instlllati SUSpe " ded 
the joining of a number of separate tuL \ °°" PriSe 
at platform 10 at the same til "s J^w" Z^T"* 
formed i successively lowered in a ^7^^ 

ana oin , ln .° rder t0 ^ Ultl "" te iy connected to unit 7 

and pipeline 20 ln a similar way as explained above 

Thus a riser system in an L-conf iouraf i„„ < - 
will appear from Pig. 1 an d also from Fig 2 Wh T"' " 
10 is moving, as discussed in the intrl^t on" STST 
suspension point n at the upper end of riser 5 wl^' T 
a splacement. e.g. to the position 11 • as Z Vn 
»xth such an excursion of the suspension point the riser 
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+ „ itself will also be subjected to an adjustment or 
T of its configuration, namely by bending in particular 
i Te ll^l -reof , at the same 

. Mi! elevated. Thereby also pipeline 20 is lifted mor 
IT J. seabed 1. to an upwardly bended shape as show, at 
; The n . junction between the two tubes or pipes, 

I ." in or at connecting units 7, 111 however because of 
the' rigid connection as explained above, maintain the 
! 1 fixed relationship, i.e. with the chosen angle of 
xLatetv 00° between the tube connections or portions 
, app roxl*at ely " fche elastic deformation of 

rerl and pipeline 20V such, that represents the total 

mIiL of the system during the varying conditions or 
levants big due to waves, sea currents, wind and other 

5 ln£1 "; shows .ore in detail the actual connecting unit 
, ™ii as the introduction of riser 5 and pipeline 10 

The riser has an end portion 9A with an increased 

,„ connecting unit. In a m — 

strengthened end portion 9B for a bendm stl 
to unit 7. This has an internal bend » ; £acilitating 

ther e is shown an upwardly facing funnel 25 for 
.-he landing of the lower riser end on unit 7 . 

25 ^ The stiffened end portions 9A and ,B with increased 
wall thiCcness can also have a stepwise increased «*» 

flM i steos or a gradually increasing thicK 
thicKness in several st ps or ^ ^ ^ ^ ^ 

ness in the direction u K ^ri-stif f ening can 

connecting unit 7. Also other forms of bend stiff 

30 be of interest. bottom 
m contrast to what is shown m Fig. 1, tne 
in contra soecifically enlarged in 

surface 8 in Fig. 3 has not been specific y 

order to obtain a larger surface of ^ 
in the case of surface installations or platforms 
in tne c solu tion according to the 

35 operating with many rise ~< ^ e ^ Such an embodiment is 
invention can also be o grea value ^ 

illustrated 33 be- 

which there is indicated a crown or 
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longing to the rotating member (turret) wii- h k- 

pi.««- «c, rae a „ m be e qu j e : " m " u r;r ln th : his 

ease there are suspended a number of risers ,^ 

35C...35E..., 3SH, the lower ends of whioh 
' respective connecting units „Tl I connected to 

or provided on a f raL 30 This LI "o *» 
as circular, corresponds to the s ha pe o f " ^ 

other fundamental shapes that l^Z^ST*^ 
regular, can be contemplated Extending 
direction fro m the various connect^t?^ 
provided pipelines 40A, 40B. 40c 40D the " 

—it the fra n e 30 with its conn.', *" emb0di - 

Ha ,,„ Cn lts ^meeting units will substan- 

strateVIA™ Under9 ° as ilL- 

t\on natt 9 ' ^ HO,,eVer " " P ° SSi «* the deflec- 

::: xzz: '^n^v^- of associated 

upon the instantaneous' ™t p h :ct C u 1 r r e CUmferenCe 

also be possible to eaploy .odern composite materials which 
give the desired degree o f stiffness seen in 

net a' r~n £ T" "l ~ — — 

varying wall ^ VT^"^^ J^- 
obvious to a person skilled in the art. 
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Claims 



■ r svstem for connecting a floating surface instal 
!. Riser system for and com . 

lation (10) to a pipeline (20) 

'""""relatively rigid and generally vertical riser (5), 
»d of which during operation is adapted to be 

zzzzz - - — the seabed 111 ' 

connected to a connecting unit^ 

character i z e d x n itut#B a unitary, 

that the connecting unit I'l 

rigi d structure in ^ f ' one hand is rigi dly con- 

that the connecting unit at ^ 
nected (7A, to the lower end of - ^ ^ 

other hand is rigidly connected (7B) 

pipeline (20), and second rigid 

that the angle between the ^ rst subst an- 4 

connection (7A/7B) «> the connectxng unit (7) 
tially equal to 90°. 

2 . R iser system according "^lai^l. ^ ^ 
c h a r a c t . r i z « i£m adapted to rest on 

Z rrrir^ pipeUne (30, connected thereto 

« - ^ ri , er (5) is connected, 
before the riser 

3. Riser system according -claim^l - ^ 
LI : sufficient weight in water for applying a desired 

Tension in the riser ,., during normal operation. 

4 . Ri ser system according to^claim^l . ^J^^ ^ 
h/s vertUl^dVorisontal dimensions heing generally 

of the same order of magnitude. 
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5- Riser systen, according to clai m 2, 3 or 4 
characterized ' 

bending stiffening (9A , 9B) - Provided 

and/or the pipeline (20) adjacent t 7to ' 5> 

7B respectively) to the con ! connection (7A and 

<=iyi to the connecting unit (7) . 

o h a R rTc SVStem a ° COrding to clai " 6 - 
fening r (9 V 9D) e J in'the'torm of an"" bendi " 9 
in the riser ,5, and/or the pip eU „e 

and in a direction to„ards thYconnectLg Z^r^ 

8- Riser system according to any one of claims , , 
by a number of risers (jsa-hi „/ ! Where - 

(40A-H, are incorporated 3 ° £ Plpeli "~ 

characterized i n 

number =, connecting units (37A-H, are I ^l***™*^ 

(30, . having preferab y a c Led or 7 1 " " " * 
tal shape. closed or regular fundamen- 
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